cis-platinum-mediated decrease in serum testosterone is associated with depression of luteinizing hormone receptors and cytochrome P-450scc in rat testis.
Previously we had shown that cis-platinum decreases testosterone levels in rat serum and that hCG reverses this effect. The purpose of these studies was to determine the biochemical basis of cis-platinum-mediated effects on testicular testosterone production. In the testis of rats treated with cis-platinum (7 mg/kg, iv), the mitochondrial P-450scc concentration and side-chain cleavage activity were depressed by 40%. Also, the microsomal 17 alpha-hydroxylase activity and cytochrome P-450 concentration were decreased. Testicular binding capacity (in vitro) for [125I]hCG was decreased by 75-80%. On the other hand, FSH binding to Sertoli cell membrane receptors was not appreciably changed. hCG (25 IU/100 g daily) in treated rats caused complete occupancy of the remaining 20-25% LH receptors and caused a 20- to 30-fold increase in serum and testicular testosterone, a 2-fold increase in mitochondrial P-450scc, and a 5-fold acceleration of side-chain cleavage activity. 17 alpha-Hydroxylase activity and microsomal cytochrome P-450 were not increased over the control values. In addition to testicular functions, pituitary glycoprotein hormone production was assessed. Treatment of rats with cis-platinum (7 mg/kg, iv) did not change serum LH or FSH, but caused a 50% decrease in serum and testicular testosterone levels. A GnRH challenge test (1.5 micrograms/100 g, in 30 min) of treated rats caused prompt increases of 10- to 15-fold in serum LH and resulted in increases in serum and testicular testosterone. Thus, there was little evidence for cis-platinum effects at the level of hypothalamus or pituitary that could account for the decreased testosterone production. Reversal of the cis-platinum effect on steroidogenesis by hCG or GnRH appears to be due to the induction of suprasaturating levels of LH with full occupancy of remaining Leydig cell LH receptors. This, in turn, would reverse the diminished levels of mitochondrial side-chain cleavage activity and cytochrome P-450scc. These data suggest that cis-platinum causes a depression in serum testosterone, mainly by decreasing the number of LH receptors and inhibiting side-chain cleavage activity.